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INTRODUCTION
Breeddifferencesin performancecharacteristics
are an importantgeneticresourcefor improving-
efficiencyof beefproduction.Divers~breedsare
requiredtoexploitheterosisandcomplementarity
throughcrossbreedingandcompositepopulationsto
matchgeneticpotentialwithdiversemarkets,feed
resourcesandclimates.Beefproducersareunder
increasingpressuretoreducefatwhilemaintaining
or improving tendernessand palatabilityof
products.No singlebreedexcelsin all traitsof
importanceto beefproduction.Previousresults
haveshownthatBos indicusX Bos taurus(e.g.,
Brahman,SahiwalandNelloresiredF1cowsoutof
Hereford and Angus dams) crosses were
exceptionally. productiveand efficientcows,
especiallyinasubtropicalenvironment(e.g.,Florida
versusNebraska).However,astheproportionBos
indicus increased,theadvantagesof Bos indicus
. . r)
crossesweretemperedbyolderageatpubertyand
reducedmeattenderness.This reportpresents
preliminaryresultsfromCycleV of Germplasm
EvaluationProgramattheRomanL. HruskaU.S.
MeatAnimalResearchCenter(MARC) focusing
primarily on characterizationof some heavy
muscledcontinentalEuropeanbreedsandsome
tropicallyadaptedbreedscomparedtoHerefordand
Angus sired crosses for characteristicsof
importanceinbeefproduction.
PROCEDURES
TheGermplasmEvaluation(GPE)Programhas
beenconductedin fivecycles.Table1showsthe
matingplan for eachcycle. In CycleV, as in
previouscyclesof the program,the basecows
includedAngus(about500)andHereford(about
350)cowscalvingat4 yearsof ageor bIder. In
addition,about550 compositeMARC ill (114
Angus,1/4Hereford,1/4Pinzgauerand1/4Red
Poll) cowscalvingat4 yearsof ageorolderwere
includedin CycleV. The cowswerematedto
producetopcrossesbythefollowiI!gsirebreeds.
HerefordandAngus. Semenfrom20polled
and11homedHerefordbullsandfrom43Angus
bulls was usedto produceF1 cross progeny.
Hereford-Angusreciprocalcrosseshavebeenused
as a referencethroughouthe GPE Programto
facilitatepoolingofdataandcomparisonof breeds
in differentcycles.Twentyof theHerefordbulls
(bornfrom1982-1984)wereusedinCycleIV and
theremaining11bulls(bornsince1988)wereused
for thefirsttimeinCycleV. Twentysevenof the
Angusbulls(born1982-1984)wereusedin
1AppreciationisexpressedtoGordonHays,WadeSmith,DavePowell,PatriciaBeska,DaveKohmetscher,
KayTheer,KathyMihm,Jeff Waechter,PatTammen,andAl KrugerforoperationsupportproVidedtothe
project;toDarrellLightfordataanalysis;andtoDeborahBrownforsecretarialsupport.
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Cycle IV andtheremaining16bulls (bornsince
1988)wereusedforthefirsttimeinCycleV.
Toli. The Tuli, a Sangatypeof cattle(non-
humped),was developedrelativelyrecentlyin a
researchprograminitiatedin the 1940'susing
foundationcattle consideredto be the most
productivetypeselectedfromindigenousTswana
cattleinZimbabwe.AustralianscientistsatCSIRO,
Tropical Agricultural Research Station,
Rockhampton,Queensland,anda consortiumof
privatebreedersin AustraliaimportedfrozenTuli
embryosfromZimbabweintoAustraliain 1990.
Semenfrom nineTuli bulls was importedfrom
AustraIiafor usein theexperiment.
Boran. Boransarea pureZebubreed(Bas
indicus,humped)thatevolvedin southernEthiopia
andarebelievedto havebeendeveloPedfor milk
and meat productionunder stressfultropical
conditions.TheywereimportedintoAustraIiafrom
East Africa (Zambia). SemenfromeightBoran
bulls wasimportedfromAustraliafor usein the
experiment.
Brahman.Semenfromacurrentbroadsample
of 21 Brahman(GreyandRed)bulls (bornfrom
1984-1989,meanbirth year 1987)wasusedto
produceF I progeny.Semenwasusedfrom26bulls
(born from 1964to 1975,meanbirthyear1969)
sampledearlierin theprogramtofacilitatepooling
of dataovercyclesandestimategenetictrends.
Belgian Blue. Muscle hyperplasia(double
muscling)hasbeenfavoredforatleast40yearsby
BelgianBluebreedersin Belgium.Semenfrom25
bullswasusedin theexperiment.
Piedmontese. Piedmonteseoriginatein the
Piedmont region of northernItaly. Muscle
hyperplasiahasalsobeenemphasizedasacriteri~
of selectionin thisbIeed.SyventeenPiedmontese
sires includedin Cycle ;LVIof theprogramwere
repeatedtoproduceonecau-crop(1992)inCycleV.
Management. Calveswereproducedinmid-
Marchthroughmid-Mayof 1992-1994.Eachyear
asampleofabout80malecalveswereleftintacto
evaluategrowthandpubertaldevelopmentofbulls.
Theremainingmalecalveswerecastratedwithin24
hoursof birth. Calveswerecreepfedwholeoats
frommid-JulyuntilweaninginearlyOctober.
Followingapostweaningadjustmentperiodof
---
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about30days,steerswereassignedto replicated
penswithinsirebreed(HerefordandAngussired
steersweretreatedasa singlesirebreed)andfed
separatelyb sirebreedforanaverageof 233days.
Th~growingdietcontainedabout2.7McalMFlkg
dry matterand 12.9%crudeproteinand the
finishingdietfedfromabout700lb to slaughter
containedabout3.04McalMFlkg drymatterand
10.9%crudeprotein.Representativesamplesof
steerswereslaughteredseriallyin 3 slaughter
groupsspaced28 daysapart in 1993,and 4
slaughtergroupsspacedabout21 daysapartin
1994and1995.Thesteerswereslaughteredin a
commercialfacilityandhotcarcassweightswere
obtainedandusedtoestimatedressingpercent(100
X carcassweight/finalliveweight).Aftera24-hour
chill,USDA yieldgrage(fatthickne~s,longissimus
area,estimated% kidneypelvic and heartfat,
carcassweight) and quality grade (marbling,
maturity)datawereobtained.Therightsideof the
carcasswastransferredto themeatlaboratoryat
MARC andprocessedintocloselytrimmed(8mm
fat thickness)and totally trimmed(0 mm fat
thickness)and boneless,retail product(steaks,
roastsandleantrimwith20%chemicalfatcontent
intheleantrim),fattrimandbone. Retailproduct,
fat~ andbonefromtherightsidewasdoubledto
estimateretailproductyieldfromthecarcass.
Warner-Bratzlershearforce(after7 and14days
postmortemaging)andtrainedsensorypanelratings
of tenderness,juiciness,~d beeflavorintensity
(after7dayspostmortemaging)weredeterminedon
cookedribsteaks.
Afterweaninganda42dayadjustmentperiod,
heiferswereassignedto twopenspersirebreed
(HerefordandAngussiredfemalesweretreatedas
a singlesirebreed).In eachsirebreed,onepenof
about30heiferswasfeda"moderate"nergylevel
andthesecondpenof about30 heifersreceived
80% (as fed)of thefeedgivento themoderate
group.Theextraheifers(excessover60headper
sirebreed)weremixedtogetherin twopensandfed
themoderatenergylevel.Heiferswerefeda75%
comsilage,23%alfalfahaylage,.and2% protein
mix(asfed)dietcontainingabout2.34McalMFlkg
drymatterand11.6%crudeproteinuntilmid-March
andthenwerefeda 59%comsilage,39%alfalfa
- - -"'T""
haylage,and2%proteinmix(asfed)dietcontaining
about2.24McalMFlkg drymatterand12.3%crude
proteinuntiltheyweremovedtograssinearlyMay.
FemaJ:eswerecheckedvisuallytwicedailyforestrus
beginningonFebruaryI~Surgicallyalteredteaser
bulls,rotatedweekly,wereusedto facilitate strus
observation.Weightsweretakenat28dayintervals
from weaningto the beginningof the breeding
period.Heifersweremovedtograsspastureinearly
May,atwhichtimebothtreatmentswerecombined
andruntogether.HeiferswereexposedtoRedPoll
bullsfora63daybreedingseasonbeginninginmid-
May. Bodyweightsweretakenatthebeginningand
endof thebreedingseason.Heiferswereweighed
andpregnancytestedabout65daysafterbullswere
. removed.TheF1femalesaremated~oCharolais
and BelgianBlue FI (BelgianBlue'X Angusor
BelgianBlueX MARC ll) bullstoproduceprogeny
at3yearsof agethroughmatureages.
Bulls. Followingweaning,eachyearabout80
bullcalveswereplacedin twopensinadrylot,and
fed a diet of com silage, rolled corn and
protein-mineral-vitaminsupplement(2.69 Meal
MElkg dry matter,12.88%crudeprotein)for 9
months. At 28 day intervals,bodyweight,hip
height,andscrotalcircumferenceweremeasured.
Electroejaculatedsemencollectionswerebegun
whenbullsreachedascrotalcircumferenceof26cm
andcontinuedat28dayintervalsuntilbullsreached
puberty(fJIStproducedanejaculatecontainingat
least 500 x 106spermwith ~50%progressive
motility).
Data Analyses. Preweaningdata ,were
analyzedbymixedmodelproceduresusingamodel
thatincludedfixedeffectsfor sirebreed,dambreed,
ageofdam(4-5,6-7,8-10, ~II), yearofbirth,and
sexofcalf;interactionsofsirebreed-dambreed,sire
breed-sex,andsirebreed-birthyear;andrandom
effectsof sirewithinbreedof sire. Postweaning
growthandcarcassdataonsteerswereanalyzedby
leastsquaresproceduresusingamodelthatincluded
fixedeffectsfor sirebreed,dambreed,ageof dam
(4-5,6-7,8-10, ~11),yearofbirth,interactionsof
sirebreed-dambreed,sirebreed-yearofbirth,and
randomeffectsof sire v.jthinbreedof sire,and
covariatesfor ageatweaning(mean=184d) and
daysfedpostweaning(mean=263d).
---- - --
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Dataongrowthandpubertytraitsof heifers
wereanalyzedbyleastsquaresproceduresusinga
modelthatincludedfixedeffectsforsirebreed,dam
breed,feedinglevel,yearof birth,andtwofactor
interactionsfor sire breed-feedinglevel, sire
breed-dambreed,sirebreed-yearof birthfeeding
level-dambreed,feedlevel-year,anddambreed-
year.Theaveragel astsignificantdifference(LSD
.05)amongsirebreedcontrastsi presentedforeach
trait.Differencesa largeorlargerthanLSD .05are
expectedtoresultfromchanceonly5 timesoutof
100inexperimentsof thesamemagnitude.
PRELIMINARY RESULTS
Breed.groupmeansaveragedoverAngus,
Hereford,andMARCill damsareshowninTable
2 forpreweaningtraits.Breedgroupmeansfor
finalweightofsteersandsomecarcassandmeat
characteristics,adjustedto447daysof age,are
showninTables3,4,and5.Breedgroupmeansfor
growthandpubertytraitsofheifersareshownin
Table 6. Breedgroupmeansfor puberal
developmenttraitsofFl malesareshowninTable
7. Breedgroupmeansfor reproductionand
maternaltraitsof F1femalesbornin 1992-1994
matedtoproducetheirfirstcalvesbyRedPollsires
in 1994-1996areshowninTable8. Preliminary
dataonreproductiona dmaternaltraitsof F1
femalesbornin1992and1993raisingtheirsecond
andthirdcalvesasthree-andfour-year-oldsby
purebredCharolaisversusBelgianBlueF1siresare
showninTable9.
Preweaning Traits. Progeny of Boran,
Brahman,andToosireshadlongergestationlength
thanthoseof Hereford,Angus,andBelgian~lue
sires. Gestationlength was intermediatefor
progenyof Piedmontesesirescomparedto other
breeds.Birthweightsweresignificantlyheavierfor
progeny.ofcurrentBrahmansires(meanbirthyear,
1987)thanforprogenyof Brahmansiresoriginally
sampledandusedinCycleill of theGPE Program
(meanbirthyear,1969).Progenyof Boransires
were lighter in birth weightthan progenyof
Brahmansiresbutheavierthanprogenyof Angus
andToosires.ProgenyofPiedmonteseandBelgian
Bluesiresweresimilarinbirthweight.Progenyof
- -
Herefordsireswereheavieratbirththanprogenyof
Angussires,butneitherbreeddifferedsignificantly
fromprogenyofPiedmonteseorBelgianBluesires.
Progenyof Tuli sireshadlighterbirthweightthan
progenybyanyothersirebreed.In general,calving
ease(unassistedcalvingS',%) wasassociatedwith
birthweightof theprogeny,excepthatprogenyof
Belgian Blue sires required relatively more
assistanceatc<l;lvingthancalveswithcomparable
birth weightsby othersire breeds. Progenyof
currentBrahmansiresrequiredsignificantlymore
assistanceatcalvingthanthoseof originalBrahman
siresandprogenyof othersirebreeds.Considering
therelativelyheavybirthweightsof theirprogeny,
it is somewhatsurprisingthatevenhighercalving
assistancerateswerenot requiredfor progenyof
originalandcurrentBrahmansires.P;fuapstheir
shapeorconformationoffsetssomeof lheeffectsof
excessivebirthweight.However,alldamswere~4-
yr-old,thereforelittlecilvingassistanceis expected.
Survivalof calvesfrombirthto weaningwas
significantlylowerinprogenyofBrahmansiresthan
in progenyof anyothersirebreed. Most of the
mortalityin Brahmansiredcalvesoccurredwithin
72 hrafterbirth. Survivalof calvesdidnotdiffer
significantlyamongtheothersirebreeds.
Sirebreedgroupsdifferedsignificantlyin200
dayweaningweight.Weaningweightendedtobe
greaterin progenyof currentBrahmansires'born
from 1984-1989thanin progenyof originalsires
bornfrom 1964-1975,butthedifferencewasnot
significant.ProgenyofbothBrahmansiregroups
rankedhigherin weaningweightthanothersire
breedsandweresignificantlyheavierthanprQgeny
by Piedmontese,Boran,and'Tuli sires. t3elgian
Blue, Angus, and Herefordsired progenyhad
similar weaningweights,and weresignificantly
heavierthanPiedmontese,Boran,andTuli sired
progenyatweaning.
PostweaningGrowth andCarcassTraits of
Steers. Steerprogenyof Hereford,Angus,and
BelgianBlue sireswereheavieratslaughter(447
daysof age)thanthoseof Brahman,Piedmontese,
Boran,orTuli sires(P<.05).Meanmarblingscore
wasgreaterinprogenyofAngus,Tuli andHereford
siresthanin progenyof, Brahm, Piedmontese,
andBelgianBluesires(P<.05).Marblingscorefor
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BorancrosseswasintermediateothatofBrahman
(P<.05)andHereford.ProgenyofAngus,Tuli, and
HerefordsiresgradedUSDA Choicewithahigher
frequencythanthoseof Piedmontese,Brahmanor
BelgianBluesires(P<.05).Shearforceandsensory
panelestimatesof tendernessof longissimus(rib
eye)steaksweresignificantlymorefavorablefor
progenyof BelgianBlue, Piedmontese,Angus,
Hereford,andTuli siresthanforprogenyof Boran
or Brahmansires (Table 5). Sensorypanel
estimatesforjuicinesswerelowerfor progenyof
Brahmansiresthanforprogenyofothersirebreeds.
Meanweight'of retailproductwasgreaterfor
progenyof BelgianBlue siresthanPiedmontese
sires (P<.05)whichwas greaterthan that of
HerefordandAngussires.Weight()fretailproduct
wasgreaterforprogenyofBrahmansires,thanthat
of Tuli andBoransires(P<.05). Althoughlive
weightsof Piedmonteseweresignificantly'lighter
thanthoseof Angusor Herefordsires,weightof
retailproductwasgreaterbecauseof theirhigher
dressingpercentageandgreaterpercentageof retail
product.Meanpercentagefattrimwaslessin
progenyofBelgianBlueandPiedmontesesiresthan
in progenyof Brahmansireswhichwaslessthan
thatinprogenyofAngus,Hereford,Boran,orTuli
sires(P<.05).Breedgroupmeansfor percentage
retailproductwereinversely-relatedto thosefor
percentagefattrim. PercentageboneforTuli and
BoranprogenywaslessthanthatAngus,Hereford,
and Brahmanprogeny,which was in turn
significantlylessthanthatinBelgianBlueprogeny.
Heifers.Mean365dayweightsof heiferswere
heavierfor progenyof HerefordandAngussires
thanprogenyof allothersirebreeds(P<.05).At
365d,heiferprogenyofBelgianBlue andBrahman
sireswereheavierthanthoseofPiedmonteseiresor
progenyofBrahman,Bo_ranorTuli sires(P<.05).
Weightandheightat18monthsandpregnancyrate
of heifersweresignificantlygreaterin femalesby
current'Brahmansiresthanfemalesby original
Brahmansires. Progenyof originalandcurrent
BrahInansiresdidnotdiffersignificantlyin 365day
weight. BrahmanFI crossesweresignificantly
heavierandtallerthanBoranandTuli FI crosses.
In all breedgroupsexceptBrahman,a high
percentageof thefemalesexpressedestrus,priorto
---
mid-June when estrus observationswere
discontinued.Meanageatpubertywasrelatively
youngforheiferprogenyofPiedmontese,Belgian
Blue,Angus,andHerefordsires,rankingswere
significantlyolderforpI:0genyof Brahmansires
thananyotherbreed,andintermediateforprogeny
of BoranandTull sires.Breedgroupmeansfor
pregnancyrateof heiferstendedtocorrespondto
rankingsforageatpubertyexceptforBorancrosses
whichadthehighestpregnancyrateofallcrosses.
Bulls. Resultsfor scrotalcircumferenceand
ageatpuberty(Le.,agewhenbullsproduced500
millionspermperejaculatewith~50progressive
motility)aresummarizedin Table7. Scrotal
circumferenceat8monthsof agewassmallestin
BrahmanandBoranandlargestinHereford-Angus,
Tuli, and Belgian Blue sired crosses.
Hereford-AngusandBelgianBluebullsreached
pubertyearliest,Tulitendedtobeintermediate,and
BoranandBrahmansiredbullsweretheoldestat
puberty.All bullsreachedpubertyat30to32.5cm
scrotalcircumference.BrahmanandBoransired
bulls were heavierat pubertythan Boran,
Hereford-Angus,Tuli,orBelgianBluesiredbulls.
MaternalTraits. Breedgroupmeansfor
reproductionand maternalperformanceof FI
femalesareshownin Table8 for two-year-olds.
ReproductionratesofBoran,Tull,Hereford,Angus,
PiedmonteseandBelgianBlueweresimilarand
greaterthanthatof BrahmansiredFI females.
BrahmanFI femalesexcelledincalvingeaseand
weaningweightpercalf.Weaningweightpercow
exposedwasgreaterforBoranFI femalesthanfor
TuliorBrahmansiredFI femalesandintennediate
forPiedmontese,H reford,Angus,andBelgianBlue
females.
Dataforreproductionandmaternalperformance
of femalesthreeyearsof ageandolderare
preliminary,involvingtheproductionof females
bornin1992calvingat3,4,and5yearsofage,the
productionffemalesbornin1993calvingat3and
4 yearsofage,andtheproductionof femalesborn
in 1994calvingat3yearsof ageraisingprogeny
siredbyCharolaisandBelgianBlueFI sires.Birth
weightsweresignificantlyighterforprogenyof
Brahman,BoranandTuli FI femalesthanfor
Hereford,Angus,Piedmontese,andBelgianBlueFI
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females. Brahmanand Boranfemalesrequired
significantlyless assistanceat calving than
PiedmonteseorBelgianBlueFI females.Survival
ofprogenywassignificantlylowerforfemalesired
byBelgianBlueandoriginalBrahmansiresthanfor
thosesiredbycurrentBrahmanandHerefordsires.
At thesemorematureages(3-5years),production
expressedin"termsof200-dayweaningweightand
200-dayweaningweightper cow exposedto
breedingwassignificantlygreaterfor F I femalesby
Brahmansiresthanfor FI femalesby anyothersire
breeds.DifferencesamongHereford,Angus,Boran,
Tuli, Piedmonteseand BelgianBlue sired FI
femaleswerenotsignificantlydifferentfor200-day
weaningweightpercowexposedtobreeding.
Charolais Versus F1 Belgian Blue Sires.
Preweaningtraitsarepresentedin Table 10 for
progenyof CharolaisversusFI BelgianBluesires
matedtotheFI femalescalvingat3-5yearsof age.
Percentageunassisted- calves did not differ
significantlyforCharolaisandFI BelgianBluesired
progeny, even though birth weights were
significantlyheavierforCharolaisthanBelgianBlue
siredprogeny.Calfsurvivaland200dayweaning
weightsweresignificantlygreaterfor progenyof
CharolaisthanforprogenyofF I BelgianBluesires.
Dataonefficiencyof postweaningrowthandon
carcasscharacteristicsare being obtainedto
characterizethe potentialof FI BelgianBlues
relativetoCharolaisassiresof 3-wayterminalcross
progeny.
DISCUSSION
PreliminaryresultsindicatethatBelgianBlue
and Piedmonteseare excellentcandidatesas
terminal sire breeds providedproducersare
compensatedfor carcassandmeatvalue. They
produced5 to9%higherpercentager tailproduct
thanothersirebreedswithmeatpalatabilitysimilar
toAngusandHerefordsirebreeds.However,less
than33% gradedUSDA Choice. Thus, special
marketingprogramsfor lean-tenderbeefareneeded
torealizetheirpotential.Additionaldataareneeded
to characterizer productionand~alvingtraitsof
backcrossand F2 (e.g.,Piedmontese-AngusX
Piedmontese-Angus)progenyto assess their
potentialforuseinrotationalcrossingsystemsor
compositepopulations.
PreliminaryresultsindicatethatTuli cattle,
whichhave evolvedin the tropics,produce
crossbredprogenywi.th carcassand meat
characteristicsmoresimilarto progenysiredby
BritishBostauTUSbreeds(ie.,HerefordandAngus)
thanto progenysiredby Bos indicusbreeds(i.e.,
BrahmanorBoran).Tull crosseshadrelativelylow
averagedailygains. Tull andBorancrosseswere
significantlyyoungerat pubertyandhadhigher
reproductionratesas 2-year-oldsthanBrahman
crosses. However,at 3 yearsof ageor older,
reproductionratedidnotdifferamongBrahman,
6
BoranandToosiredfemales.At allages,maternal
weaningweightwas greaterfor Brahmanthan
Boran siredF1crossfemaleswhichwerein turn
greaterthanTull siredF1crossfemales.Tuli cattle
maybeusefulto replaceaportionof Bosindicus
breedingandmaintaintropicaladaptationtraits
withoutthedetrimentaleffectonmeatenderness,
providedtheyarecrossedwithotherbreedsthat
optimizesizeandgrowthrate.Cooperativeresearch
effortsareinprogresstoevaluatereproductionand
maternalperformanceof F1cowsby Tull, Boran
andBrahmansiresat researchstationslocatedin
subtropicalregionsof the U.S. (i.e., Florida,
Georgia,Texas,LouisianaandOklahoma).
- --
7TABLE 1. SIRE BREEDSUSEDIN GERMPLASM EVALUATION PROGRAMAT MARC
II crossesfromHerefordorAo¥usdams(Phase2)8
Hereford
Angus
Jersey
S.Devon
Limousin
Simmental
Charolais
Hereford
Angus
RedPoll
Braunvieh
Gelbvieh
MaineAnjou
Chianina
Hereford
Angus
Brahman
Sahiwal
Pinzgauer
Tarentaise
3-waycrossesoutofF1 dams(Phase3),
Hereford Hereford
Angus Angus
Brahman Brangus
Devon SantaGertrudis
Holstein
Hereford
Angus
Longhorn
Salers
Galloway
Nellore
Shorthorn
Piedmontese
Charolais
Gelbvieh
Pinzgauer
Hereford
Angus
Tuli
Boran
BelgianBlue
Brahman
Piedmontese
amCycleV, compositeMARC ill (1/4Angus,114Hereford,1/4Pinzgauerand1/4RedPoll)cowsare
alsoincluded.
TABLE 2. BREED GROUPMEANSFOR PREWEANINGTRAITS OF CALVES
PRODUCEDIN CYCLE V OF THE GPE PROGRAM
(ThreeCalfCrops,1992-1994)
Gestation Calvings Birth Calf 200-d
Sirebreed No.calves length unassisted weight surv. weight
ofcalf Born Weaned dayS % Ib % Ib
Hereford 334 322 285.7 96.7 94.3 94.7 532
Angus 313 305 283.7 98.0 90.3 99.0 528
Average 647 627 284.7 97.3 92.3 96.9 530
Brahman
(Original)a 155 145 292.0 93.0 99.5 91.2 537
(Current)b 281 260
. 293.1 88.4 104.6 88.6 545
Average 436 405 292.6 90.7 102.1 89.9 541
Boran 456 439 292.4 95.5 95.6 96.3 508
Tuli 491 472 291.0 97.1 85.8 96.3 496
Piedmontese 144 143 289.6 94.7 92.5 98.7 509
BelgianBlue 469 450 284.7 92.8 92.6 95.8 526
LSD .05 1.8 4.2 3.4 3.7 15
aprogenyofsiresborn1964-1975.
bprogenyofsiresborn1984-1989.
-- --
8TABLE3. BREEDGROUPAVERAGESINFINALWEIGHTAND
CARCASSTRAITSOFSTEERS(ADJUSTEDTOAVERAGE
AGE AT SLAUGHTER OF 447DAYS)
Marb- Fat Rib
Final Carc. Dress. ling V.S.D.A. thick- eye
Sirebreed . wt. wt. pct. score Choice ness area
ofsteer No. ADG Ib Ib % sc % in sain
Hereford 115 2.96 1270 767 60.4 520 70.3 .46 11.47
Angus 126 2.99 1278 774 60.5 556 84.6 .49 11.76
Average 241 2.98 1274 771 60.4 538 77.4 .47 11.62
Brahman
(Original) 43 2.47 1174 718 61.2 485 29.4 .38 11.31
(Current) 76 2.60 1199 742 61.9 466 30.4 Al 11.31
Average 119 2.54 1186 730 61.6 476 29.9 040 11.31
Boran 151 2.39 t116 684 61.3 504 47.2 .44 11.50
Tuli 162 2.44 1110 681 61.3 525 63.8 040 11.44
Piedmontese 35 2.61 1178 733 62.3 472 31.8 .23 13.15
BelgianBlue 144 2.80 1248 779 62.2 464 23.8 .26 13.34
LSD .05 .14 48 31 .9 . 30 22.2 .09 .58
TABLE 4. BREED GROUP AVERAGES IN MEAT TENDERNESSAND
PALATABILITY CHARACTERISTICS OF RIB STEAKSFROM STEERS
(ADJUSTED TO AVERAGE AGE AT SLAUGHTEROF 447DAYS)
Sensorypanel(7daySaging)a
Sire WBShear,Ib Tender- Juici-
breedof 7days 14days ness Flavor ness
steer No. aging aging sc sc sc
Hereford 106 12\6' 10.6 5.13 4.94 5.19
Angus 101 11.3 8.9 5.38 4.89 5.36
Average 207 11.9 9.7 5.25 4.92 5.28
Brahmari
(Original) 43 17.1 13.4 3.77 4.85 4.77
(Current) 76 15.0 .12.9 4.22 4.81 4.79
Average 119 16.1 13.2 4.00 4.83 4.78
Boran 138 14.5 11.3 4048 4.77 5.04
Tuli 158 12.6 10.1 5.00 4.86 5.17
Piedmontese 35 11.9 10.1 5.04 4.84 5.02
BelgianBlue 143 13.0 10.7 4.93 4.85 5.02
LSD.05 1.7 1.3 047 .15 .20
aScored1=extremelytough,bland,ordrythrough8=extremelytender,intense
orjuicy.
9TABLE 5. BREED GROUP AVERAGES IN RETAIL PRODUCTYIELDS OF STEERS(447DAYS)
.3intrim .0inchtrim
Sirebreed Retailprod. Retailprod. Fattrim
ofsteer No. % Ib % Ib % Ib % Ib
Hereford i06 67.6 491 61.9 449 23.6 174 14.5 105
Angus 101 67.9 495 62.2 454 23.5 173 14.3 104
Average 207 67.7 493 62.0 451 23.6 173 14.4 105
Brahman
(Original) 43 69.7 476 64.1 438 21.7 148 14.3 97
(Current) 76 69.5 489 63.8 449 21.7 155 14.5 102
Average 119 69.6 482 63.9 444 21.7 152 14.4 100
Boran 138 68.4 438 62.6 400 23.9 156 13.5 86
Tuli 158 69.0 440 63.4 405 22.7 146 13.8 88
#
I
Piedmontese 35 75.3 514 71.0 484 14.8 105 14.2 97
BelgianBlue 143 74.0 542 69.3 508 15.9 118 14.8 109
LSD .05 1.5 19 1.7 18 2.0 18 .5 5
TABLE 6. BREED GROUP MEANS FOR GROWTHANDPUBERTY TRAITS OF HEIFERS
Ageat
365-d 18month Puberty Puberty puberty Preg.
Sirebreed wt. wt. ht. expressedweight Act. Adj. rate
offemale No. lb. lb. cm % Ib d d %
Hereford 152 779 909 128.3 98.0 768 353 355 92.7
Angus 130 765 891 127.3 97.5 753 349 351 91.6
Average 282 772 90,0 127.8 97.7 761 351 353 92.2
Brahman 212 724 877 132.0 79.1 754 411 426 84.2
Diff.(curr.- orig.)a 7 22** 2.9** 6.0 -2 -6 -6 15.0*
Boran 206 667 797 125.8 93.2 683 389 396 96.8
Tuli 244 665 786 125.5 93.5 660 365 371 90.2
Piedmontese 75 670 788 125.5 96.0 654 344 348 90.2
BelgianBlue 237 737 855 126.6 98.5 721 346 348 85.0
LSD .05 12 12 1.6 7.4 12 13 13 11.0
aDifferenceb tweenprogenyofcurrentandoriginalBrahmansiresestimatedinseparateanalysesofdata
forheifersonthemoderateandlowfeedinglevels.
*p<.05.
**p<.01.
apirstejaculatecontaining~500~106spermwith~50%progressivemotility.~
10
TABLE 7. BREED GROUP MEANSFOR GROWTHANDPUBERTAL DEVELOPMENT OF Fl MALES
Sire Scrotalcircumference Atpubertyli
breedof No. 8mo 12mo 16mo Age Weight Serot.eire.
bull ofbulls em em em d kl! em
HerefordandAngus
Average 58 27.7 34.0 36.7 319.5 414.9 31.8
Brahman 47 23.3 30.9 35.9 399.0 473.1 32.5
Boran 43 24.3 31.6 35.8 378.4 430.8 31.9
Too 44 26.5 30.7 34.2 360.9 395.6 30.5
BelgianBlue 44 26.2 32.7 36.3 325.2 408.1 31.0
LSD .05 1.0 1.0 .9 19 24 .7
TABLE 8. BREED GROUPMEANSFOR REPRODUCTIONANDMATERNAL TRAITS
OF F1FEMALES MATED TO PRODUCETHEIR FIRST CALVES BY
RED POLL SIRESAT TWO YEARS OF AGE
(1994-1996CalfCrops)
Sire Number CalfcroP Unassisted Birth Survival 200-davwt
breedof cows calves born weaned calvings weight toweaning percalf per( :)w
female eXDosed born % % % 1b % 1b ex''-
Hereford 146 127 86.4 73.8 74.1 79.1 86.3 419 30:
Angus 132 114 84.7 74.4 79.0 77.2 87.3 437 31\
Average 278 241 85.6 74.1 76.6 78.2 86.8 428 30/
Brahman
(Original) 69 50. 69.5 . 54.3 88.3 73.9 78.4 456 23:
(Current) 135 113 83.6 69.6 87.4 76.4 84.0 476 311
Average 204 163 76.6 62.0 87.8 75.2 81.2 466 271
Boran 197 177 90.3 83.3 74.9 73.3 92.4 444 35'
Tuli 235 205 86.1 74.6 76.2 74.7 87.0 413 29j.
Piedmontese 74 65 89.4 75.3 58.9 79.8 85.3 441 32
BelgianBlue 230 190 82.2 71.0 73.4. 79.9 86.4 436 30)
LSD.05 12.7 13.9 12.9 3.4 10.1 18 6 .-
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TABLE 10. BREED GROUP MEANS FOR PREWEANING TRAITS OF
CALVES BY CHAROLAIS AND F1BELGIAN BLUE SIRES
TABLE 9. BREED GROUP MEANSFOR REPRODUCTIONANDMATERNAL TRAITS OF F1
FEMALES MATED TO PUREBREDCHAROLAISANDF1BELGIAN BLUE SIRES
TO PRODUCETHEIR SECONDANDSUBSEQUENTCALVES
(PreliminaryData,1995-1997CalfCrop)
Sire Number Calfcrop Unassisted Birth Survival 200-davwt,Ib .-
breedof cows calves born weaned caIvings weight toweaning per perCIN
female exposed born % % % Ib % calf ex
Hereford 233 217 94.0 90.8 97.7 92.1 95.7 467 42:
gus 197 178 90.8 84.0 95.9 88.5 92.6 488 40
Average 430 395 92.4 87.4 96.8 90.3 94.2 478 41"
Brahman
(Original) 97 91 93.6 82.8 99.9 77.9 88.3 505 4H
(Current) 238 219 92.S'
#
88.1 95.1 520 4599.5 83.8
Average 335 310 93.1 85.5 99.7 80.8 91.7 512 43
Boran 355 328 93.8 88.2 98.1 80.6 93.6 483 42
Tuli 385 341 89.4 83.2 97.4 83.5 93.7 466 385
Piedmontese 81 73 89.2 85.1 93.8 88.6 93.6 466 389
BelgianBlue 411 365 89.5 79.2 93.1 92.9 88.0 494 390
LSD.05 6.9 8.6 4.8 3.7 5.9 16 45.-
Sire 'Unassisted Birth Survival 200-day
of Calves caIvings weight toweaning wt
calf born % Ib % Ib
Charolais 1060 97.8 87.3 94.2 493
BelgianBlueFI 752 96.0 84.7 91.0 479
Difference 1.8 2.6** 4.2* 13.1**
*p<.05.
**p<.01.
